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(54) Detonators 

(57) A detonator has a transparent polycarbonate 
tubular casing, with an electric igniter inserted from one 
end to abut a constriction in the tube. The conflagration 
charge is deposited in liquid form onto the igniter from 
the other tube end, and primary and second explosive 
charges respectively are added from that other end. The 



igniter body has a printed bridge wire between through 
plated openings for electrical connection pins, and has 
a groove in the surface around the bridge to contain the 
liquid conflagration charge whilst it sets. 
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Description 
INTRODUCTION 

THIS INVENTION relates to a detonator, a method 5 
of assembly of a detonator and an electric igniter more 
particularly, but not exclusively, for initiating explosive 
charges in mining operations, and a method of assembly 
of such a detonator. 

BACKGROUND TO THE INVENTION 

Electronically controlled detonators are well known 
in the art. Such detonators usually consist of one or more 
explosive charges and a miniature electronic fuse which 
can be either heat-producing or shock wave-producing. 

These type of electronic detonators have a disad- 
vantage in that the interfacing of miniature electronic 
fuses and explosive devices is a difficult operation to per- 
form accurately, and can result in the production of 
batches of detonators with significantly differing operat- 
ing characteristics. This is undesirable since detonators 
having inconsistent characteristics can be dangerous. 

The standard method of assemblying a detonator is 
to load the secondary charge down a blind tubular cas- 
ing, followed by a primary charge and the initiating 
charge. This means that the most dangerous charge is 
present during assembly of the detonator. 

OBJECT OF THE INVENTION 

It is an object of this invention to provide a detonator, 
a method of assembly of a detonator, and an electric 
igniter, which will, at least partially, alleviate the above- 
mentioned difficulties. 

SUMMARY OF THE INVENTION 

In accordance with this invention there is provided a 
method of assembling a detonator comprising: 
fitting an electric igniter in a tubular body having first and 
second ends, with at least the first end being open; and 
locating at least one explosive charge in operative prox- 
imity to the electric igniter by insertion thereof through 
the first tubular end opening. 

Preferably the electric igniter has an ignition area 
and the electric igniter is fitted to locate the ignition area 
to be accessible from the first end, a conflagration charge 
being deposited from the first end onto the ignition area 
of the electric igniter prior to the location of the said at 
least one explosive charge. 

Further preferably a primary explosive charge is first 
located in operative proximity to the conflagration charge 
by insertion thereof through the first end, and a second- 
ary explosive charge is located in operative proximity to 
the primary explosive charge within a tubular extension 
of the said first end. 



There is provided for the second end to be open and 
the electric igniter to be fitted by insertion thereof from 
the second end. 

The electric igniter is preferably fitted to abut against 
a constriction in the tube diameter towards the first end, 
and the conflagration charge is located by the deposition 
thereof in liquid form, with the spread of the liquid con- 
flagration charge being contained within the ignition area 
by use of a containment means therearound. 

The containment means used is preferably a "vee" 
section channel in the surface of the electric igniter 
around the ignition area, and the first end is sealed after 
location of the secondary charge. The sealing is option- 
ally achieved by means of an end cap fixed over a pro- 
truding nozzle forming part of the tube constriction. 

In this case, the end cap may form the tubular exten- 
sion of the first end, and the secondary explosive charge 
is located therein prior to fixing of the end cap over the 
nozzle. 

The invention also provides a detonator comprising 
a generally tubular body having an insertion end giving 
access to the interior of the body, an electric igniter with 
a conflagration charge, located in the interior of the tube, 
at least one explosive charge operatively located 
between the electric igniter and the insertion end of the 
body, and, an end piece closing off the insertion end. 

Preferably there is a primary charge operatively 
located next to the electric igniter, and a secondary 
charge operatively located between the primary charge 
and the end piece. 

Further preferably the tubular body has another 
closable end through which the electric igniter is insert- 
able prior to closure of this end. 

There is provided for the tubular body to have a con- 
striction spaced from the insertion end, against which the 
electric igniter abuts in operative inserted position. The 
constriction is generally concentric with the tubular inte- 
rior of the body, and extends from the abutment position 
of the electric igniter to form the insertion end. 

The primary explosive charge is preferably located 
within the constriction. 

An end cap is fixed over the constriction to act as the 
end piece, the end cap having a tubular body which when 
operatively fixed extends the tubular housing, and which 
houses the secondary explosive charge. 

Fully assembled, the detonator includes electronic 
circuitry located within the tubular body to extend from 
the position of the electric igniter towards said other clos- 
able end. 

There is particularly provided for the tubular body to 
be a plastic material, for the end piece also to be a plas- 
tics material, for the plastics material is polycarbonate, 
and for the plastics material to be at least translucent, 
and preferably transparent. 

The electric igniter comprises a base having spaced 
apart electrically conductive areas on a first surface, and 
a hole leading from each area to another surface, each 
hole being at least partially plated through with electri- 
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cally conductive material to be electrically connected to 
its respective area. 

In the preferred form of the electric igniter, each hole 
leads to a common other surface, the base is disc 
shaped with opposing major surfaces, one major surface 5 
being the said first surface and the other major surface 
being the said common surface. 

Particularly there is provided for the conductive 
areas to be formed by printing conductive ink on the first 
surface, and for the through plating to be achieved by 
applying a vacuum to the hole at the other surfaces, to 
draw ink down and coat the sides of the holes. 

The printing may be achieved by screen printing. 

The disc is preferably glass filled poly-butylene 
terephthalate and there is provided for a resistive bridge 
connecting the conductive areas. 

Preferably there is containment means on the first 
surface surrounding both conductive areas to define an 
enclosed containment area, the containment means 
being arranged to contain flowable charge substance 
within the area, when the charge substance is deposited 
thereon from overhead in use. 

The containment means may be formed by a groove 
in the first surface which defines the containment area, 
the groove dimensions being selected to cause sufficient 
surface tension in the flowable charge substance to halt 
the flow thereof in use at the groove position. 

The groove preferably has a "vee" shaped section. 

The invention extends to a tubular body adapted for 
use in a detonator as above defined, and to an end piece 
and an electric igniter separately and apart from each 
other, each adapted for use in a detonator as above 
defined. 

BRIEF DESCRIPTION OF THE DRAWINGS 

One embodiment of the invention is described 
below, by way of example only, and with reference to the 
accompanying drawing which is a sectional elevation of 
a detonator. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to the drawings, a detonator is indicated 
generally by reference numeral (1). 

The detonator (1) comprises a hollow cylindrical 
tube (2) which is made, preferably, of a polycarbonate 
plastics material, which is also preferably transparent. A 
plug (3) in the shape of a moulded disk is wedged in the 
interior of the plastic tube (2). The plug (3) has two 
spaced apart axial holes (4a) and (4b) extending through 
it, and forms the base of an electric igniter. 

Terminal pads (5a) and (5b) are located on one 
major surface (6a) of the plug (3), each pad coinciding 
with a corresponding hole (4a) and (4b). The interior 
walls of the holes (4a) and (4b) are covered with a con- 
ductive coating (not shown), the coating being in galvanic 
connection with a corresponding conducting pad (5a) 
and (5b). 



Terminal pins (7a) and (7b) are inserted each in a 
respective hole (4a) and (4b) to provide electrical conti- 
nuity between the conductive pads (5a) and (5b), and 
the opposing major sided (6b) of the plug (3). 

A resistive bridge element (8) is located on the sur- 
face of the plug (3) and is serially connected to the con- 
ducting pads (5a) and (5b). The resistive bridge element 
(8) is centrally located on the surface of the plug (3). An 
annular "vee" section groove (9) in the surface (6a) sur- 
rounds the bridge element and pads to form an ignition 
area. The surface (6b) of plug (3) has two parallel, 
spaced apart walls (1 0) straddling the holes (4a) and (4b) 
on that side. The terminal pins (4a) and (4b) have later- 
ally biased leaves which clip against the walls when the 
pins are inserted into the holes, and form clip contacts 
for receiving contact pads on a printed circuit board. 

The cylinder (2) is open at one end (1 1) and has an 
end wall (1 2) at the other end, with a concentric passage 

(1 3) extending therefrom through a nozzle (1 4) of smaller 
diameter than that of the tube. An elongate cap (15) fits 
tightly over the nozzle leaving an interior space (16) in 
the cap, next to the end of the nozzle. 

The bridge element (8) is coated with a conflagration 
charge (8a), which is also known as a "spike". A primary 
and intermediate explosive charge (1 8) (shown diagram- 
matically), is located in the passage (13) of the nozzle 

(1 4) , with a small air gap between it and the conflagration 
charge. The tube end (1 2) is closed by the cap (1 5) which 
contains a secondary explosive charge (19). 

The plug (3) consists of a circular disk substrate 
moulded in poly-butylene terephthalate (PBT) which is 
reinforced with glass fibre or is glass filled, and which 
serves as the separating barrier between electronic tim- 
ing and firing circuitry (20) on a printed circuit board, and 
the explosive charges (1 8) and (19) within the detonator. 
A number of plugs (3) may be simultaneously moulded 
together by means of an injection moulding machine. 
This method of manufacture enables the production of 
plugs with a consistent surface texture. 

The conductive pads (5a) and (5b) are screen 
printed over the surface (6a) of the plug. During the proc- 
ess of screen printing the pads over the terminals holes 
(4a) and (4b), vacuum is applied to the reverse side (6b) 
of the plug (3), so that conductive ink is drawn through 
the holes to coat the hole walls. The resistive bridge ele- 
ment (8) is created by a screen printing operation in 
which resistive ink is applied to form the bridge element 
between the two conductive pads (5a) and (5b). 

The terminal pins (7a) and (7b) are pressed into the 
coated holes (4a) and (4b) from the opposite side of the 
plug (3), and the plug with its associated circuitry, is oper- 
ative^ positioned in the tube (2). The printed circuit 
board (20) is plugged into contact with pins (4a) and (4b) 
between the walls (10), from the tube end (11). 

The conflagration charge which is to coat the bridge 
element (8) is applied in liquid form through the passage 
(13) of the nozzle (14), and is confined to the area sur- 
rounding the bridge wire element, by the surrounding 
groove (9), which has dimensions that are empirically 
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selected to cause sufficient surface tension to prevent 
the charge from spreading beyond the groove. The 
charge dries relatively quickly, so as not to delay assem- 
bly. The conflagration charge may be fixed, in any suita- 
ble way, before the igniter is positioned in the tube 
although this is not the preferred method. 

The primary charge is added after the plug is coated, 
and the cap, with the secondary charge, is glued over 
the nozzle. 

The assembly sequence allows the most dangerous 
secondary charge to be added as a last step. This avoids 
assembly handling of the detonator when loaded with a 
secondary and then a primary charge before the initiat- 
ing charge is added. 

It has been found in practice that the high dielectric 
strength of the plastics material tube results in good pro- 
tection of the detonator against spurious detonation by 
electrostatic charge. Detonators according to this 
embodiment have been tested safely up to 50 000V of 
electrostatic charge. The transparency of the tube allows 
overall visual inspection of the detonator during assem- 
bly and thereafter. 

The functioning time of the detonator, as well as the 
firing levels can be altered by adjusting any combination 
of the geometry of the screen printed bridge element (7), 
the characteristics of the material used for the conflagra- 
tion charge, and, the characteristics of the material used 
to construct the plug (3). 

Numerous modifications are possible to the above 
embodiment without departing from the scope of the 
invention. For example, the tube (2) and the nozzle (14) 
may be moulded as separate pieces instead of being a 
single unit. 

Claims 

1 . A method of assembling a detonator comprising: fit- 
ting an electric igniter in a tubular body having first 
and second open ends, the igniter being fitted from 
the second tubular end; and, locating at least one 
explosive charge in operative proximity to the elec- 
tric igniter by insertion thereof through the first tubu- 
lar end opening. 

2. A method as claimed in claim 1 , in which the electric 
igniter has an ignition area and the electric igniter is 
fitted to locate the ignition area to be accessible from 
the first end, a conflagration charge being deposited 
from the first end onto the ignition area of the electric 
igniter prior to the location of the said at least one 
explosive charge. 

3. A method as claimed in claim 2, in which a primary 
explosive charge is first located in operative proxim- 
ity to the conflagration charge by insertion thereof 
through the first end, and a secondary explosive 
charge is located in operative proximity to the pri- 
mary explosive charge within a tubular extension of 
the said first end. 



4. A method as claimed in claim 3, in which the electric 
igniter is fitted to abut against a constriction in the 
tube diameter towards the first end. 

5 5. A method as claimed in claim 4, in which the confla- 
gration charge is located by the deposition thereof 
in liquid form, and the spread of the liquid conflagra- 
tion charge is contained within the ignition area by 
use of a containment means therearound. 

10 

6. A method as claimed in claim 5, in which the con- 
tainment means used is a channel in the surface of 
the electric igniter around the ignition area. 

15 7. A method as claimed in claim 4, in which the first 
end is sealed after location of the secondary charge, 
preferably by means of an end cap fixed over a pro- 
truding nozzle forming part of the tube constriction. 

20 8. A method as claimed in claim 7, in which the end 
cap forms the tubular extension of the first end, and 
the secondary explosive charge is located therein 
prior to fixing of the end cap over the nozzle. 

25 9. A method as claimed in any one of the preceding 
claims in which electronic circuitry on a mounting 
platform is plugged into electrical contact with the 
electric igniter after insertion of the platform from the 
second end, and is housed within the tubular body. 

30 

1 0. A detonator comprising a generally tubular body, an 
electric igniter with a conflagration charge, located 
in the interior of the tube through a second tubular 
end, at least one explosive charge operatively 

35 located between the electric igniter and a first tubular 
end of the body, and, an end piece closing off the 
first tubular end. 

11. A detonator as claimed in claim 1 0, in which there is 
40 a primary charge operatively located next to the 

electric igniter through the first end, and a secondary 
charge operatively located between the primary 
charge and the end piece. 

45 12. A detonator as claimed in claim 10 or 1 1, in which 
the tubular body has a constriction spaced from the 
first end, against which the electric igniter abuts in 
operative position. 

so 13. A detonator as claimed in claim 12, in which the con- 
striction is generally concentric with the tubular inte- 
rior of the body, and extends from the abutment 
position of the electric igniter to form the first end. 

55 14. A detonator as claimed in claim 13, in which the pri- 
mary explosive charge is located within the constric- 
tion. 
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15. A detonator as claimed in claim 14, in which an end 
cap is fixed over the constriction to act as the end 
piece, the end cap having a tubular body which when 
operatively fixed extends the tubular housing, and 
which houses the secondary explosive charge. 5 

1 6. A detonator as claimed in claim 1 5, in which the elec- 
tric igniter includes electronic circuitry located within 
the tubular body to extend from the position of the 
electric igniter towards said first end. 10 

17. A detonator as claimed in claim 16, in which the 
tubular body and the end piece is a plastics material, 
preferably at least translucent and preferably a poly- 
carbonate material. 15 

18. An electric igniter comprising a base having spaced 
apart electrically conductive areas on a first surface, 
and a hole leading from each area to another sur- 
face, each hole being at least partially plated through 20 
with electrically conductive material to be electrically 
connected to its respective area. 

19. An electric igniter as claimed in claim 18, in which 
each hole leads to a common other surface. 25 

20. An electric igniter as claimed in claim 19, in which 
the base is disc shaped with opposing major sur- 
faces, one major surface being the said first surface 
and the other major surface being the said common 30 
surface. 

21 . An electric igniter as claimed in claim 20 in which 
the conductive areas are formed by printing conduc- 
tive ink on the first surface, and the through plating 35 
is achieved by applying a vacuum to the hole at the 
other surfaces, to draw ink down and coat the sides 

of the holes. 

22. An electric igniter as claimed in claim 21, in which 40 
the disc is glass-filled poly-butylene terephthalate, 
and there is a resistive bridge connecting the con- 
ductive areas. 

23. An electric igniter as claimed in claim 22, in which 45 
there is containment means on the first surface sur- 
rounding both conductive areas to define an 
enclosed containment area, the containment means 
being arranged to contain flowable charge sub- 
stance within the area, when the charge substance so 
is deposited thereon from overhead in use. 

24. An electric igniter as claimed in claim 23, in which 
the containment means is formed by a groove, pref- 
erably of Vee' shaped section, in the first surface 55 
which defines the containment area, the groove 
dimensions being selected to cause sufficient sur- 
face tension in the flowable charge substance to halt 
the flow thereof in use at the groove position. 
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